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11. Introduction
This paper develops a stylized model of a small open economy integrated in a monetary union. Since the small
country trades with countries inside and outside of the monetary union there are three economies in the model.
The small open country, the economy represented by all the remaining countries that belong to the monetary
union too, and the one that includes all countries that do not belong to the monetary union.
The Taylor principle, which says that the interest rate rule should be such that the response of the interest
rate to a unitary change in in￿ ation should be larger than unity, is a necessary condition to have local determinacy
in the model. If the in￿ ation in all countries of the union, except in the small country, was taken as exogenous
the Taylor principle would be violated. The reason is easy to understand. The interest rate relevant for the small
country is the one set by the central bank of the monetary union. The central bank of the monetary union follows
an interest rate rule that is a function of the union￿ s in￿ ation and output. If those union aggregate variables were
taken as exogenous then the Taylor principle would be violated. A change in the small country￿ s in￿ ation would
imply a negligible change in the interest rate, since the small country contributes little to the union￿ s in￿ ation.
Thus, to guarantee local determinacy the variables associated with the countries outside the union can be assumed
exogenous, but not the variables associated the other countries in the union.
To guarantee that the model possesses the local uniqueness property we adopted a straighforward ad-hoc spec-
i￿cation of two blocks of equations, each containing three equations, that specify the behavior of some aggregate
variables inside and outside of the union. One block contains three reduced form equations, an IS curve, a Phillips
curve and an interest rate rule that describe the behavior of output, of in￿ ation and of the interest rate for the
countries outside of the union. These three variables are determined entirely inside this block. The other block
of equations contains three other similar reduced form equations, regarding the behavior of in￿ ation, output and
interest rate in the union. This block of equations contains three equations and ￿ve variables. These variables
are: the in￿ ation rate and the output in the small open economy and in the remaining countries of the union, and
2the interest rate in the monetary union. The arguments in this block of equations associated with the small open
economy are scaled down in accordance with the dimension of the small country in the union. These ￿ve variables
interact with the other variables in the model, and are determined together with them.
This paper can be seen as an extension to the paper by Adolfson et al (2007), as it considers that the small
open economy is integrated in a monetary union. Adolfson et al (2007) developed a model of a small open economy
taking as exogenously given foreign in￿ ation, foreign output and foreign interest rate. Following their work and
the literature, we consider various nominal and real frictions, such as sticky wages, sticky prices, variable capital
utilization, capital adjustment costs, habit persistence and volume premium on the foreign interest rate.
Adolfson et al (2007) calibrated and estimated their model using the Euro area data. This paper presents
a model designed to assess the transmission of monetary policy shocks in a small country in a monetary union.
As Portugal can be thought as a such an economy, we used the Portuguese data to calibrate the parameters of
our model. We assume that after the monetary shock, in￿ ation, output and interest rate outside of the union
are unchanged and that in￿ ation, output and interest rate inside the union change according to the referred
three equation block, containing an IS curve, a Phillips curve and an interest rate rule. More speci￿cally, in
the quantitative exercise performed we consider parameters for the IS curve, Phillips curve and interest rate rule
that generate responses of these variables to the typical Euro area monetary shock that mimic the paths of the
responses of these variables in the general equilibrium model of Adolfson et al (2007) to the same shock.
Some of the model parameters are calibrated to the steady state values of the Portuguese economy variables, for
others we do not have information and they correspond to the estimates obtained (or values assumed) by Adolfson
et al (2007) for the Euro area. The shape and sign of the impulse responses of the main macro variables to an
unanticipated temporary decrease in the nominal interest rate are well in line with the literature. When compared
with the Euro area, output, investment and real wage in Portugal increase more and in￿ ation in Portugal adjusts
quicker and reacts slightly more on impact. On the other hand, consumption in Portugal has a behavior almost
3identical to the one of the Euro area. The trade with the two areas responds di⁄erently. Trade with countries
outside of the Euro area changes substantially more than the trade with countries inside of the Euro area. Both
exports and imports to and from the Euro area increase, with exports change less. Imports from outside of the
Euro area decrease initially and exports to outside of the Euro area increase.
The paper is organized as follows. In section 2 the model is explained. Section 3 describes how the model is
solved. Section 4 shows how the model is calibrated. Section 5 studies the e⁄ects of a monetary shock on the
Portuguese economy. The last section, section 6, provides some conclusions.
2. Model
The model has 3 economic areas: the small open country, the other countries inside the monetary union and
the countries outside of the monetary union. We are concerned with the small open economy and believe the
developments in the small open economy have little e⁄fects over the remaining economic areas. As such, in the
model the small open economy is described in detail, but the other economic areas are not.
2.1. Households
There is a representative household in the small open economy, whose preferences over stochastic sequences of
consumption Ct; real money Mt
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(1)
where E0 is the conditional expectation operator, ￿ 2 (0;1) is the discount factor, and b is a parameter that
controls the habit persistence. This utility function is similar to the one used by Christiano et al (2005) and
Adolfson et al (2007). The aggregate consumption is a bundle given by a CES index of domestically produced
4and imported foreign goods:
Ct =
￿






















t denotes consumption of the home good, Co
t denotes consumption of the good produced outside of
the union, Cu
t denotes consumption of the good produced inside of the union, $o;c is the share of imported
consumption from outside of the union in total consumption, $u;c is the share of imported consumption from
inside of the union in total consumption and ￿c is the elasticity of substitution between the three consumption
goods. Thus, consumers derive utility from the consumption of domestically produced goods as well as from the
consumption of goods produced outside and inside of the union. The price of aggregate consumption (de￿ned as




(1 ￿ $o;c ￿ $u;c)(Pt)
1￿￿c + $o;c (Po
t )





where Pt is the price of the domestically produced good, Po
t is the price of the outside of the union imported
good and Pu
t is the price of the inside of the union imported good. All these prices are in units of the domestic
currency. Consumers choose quantities of each of these three goods that for a given expenditure maximize aggregate





























































t denotes the home good investment, Io
t denotes outside of the union investment good, Iu
t denotes inside
of the union investment good, $o;i is the share of outside of the union investment good in total investment, $u;i is
the share of inside of the union investment good in total investment and ￿i is the elasticity of substitution between




(1 ￿ $o;i ￿ $u;i)(Pt)
1￿￿i + $o;i (Po
t )





The individual demands for each investment good are
Ih


























Each household is a monopoly supplier of its own labor and can set its wage according to the mechanism described
in Calvo (1983). The wage can be adjusted at exogenously random periods. In order to guarantee that this friction
does not cause households to become heterogeneous we assume complete domestic ￿nancial markets against the
6outcomes of this friction. As a result all households have the same budget constraint:
Pc
t Ct + Pi
tIt + Mt + Dt + StBo
t + Bu











t￿1 + Tt + zt (3)
the terms on the left hand side of the equality show how the households use their income and the terms on
the right hand side the various sources of that income. Here, Mt are money holdings, Dt are deposits that pay
nominal gross interest rate Rt, Bo
t are holdings of foreign bonds denominated in foreign currency that pay a
nominal gross interest rate Ro
t￿o, St is the nominal exchange rate, Bu
t are holdings of foreign bonds denominated
in domestic currency that pay a nominal gross interest rate Ru
t ￿u and wt is the real wage. The term Ptrtut
represents the household￿ s earnings from supplying capital services. The function a(ut)Kt￿1 denotes the cost of
setting the utilization rate of capital to ut. We assume a(ut) is increasing and convex. These assumptions capture
the idea that the more intensely the stock of capital is utilized, the higher are maintenance costs. We assume that
ut = 1 in steady state and that a(1) = 0; a0 > 0; and a00 > 0. The expression Ro
t￿1￿o(
Bt￿1
zt￿1 ) is the level-adjusted






Pt : The term zt is a unit root
technology shock to be described later. The function ￿i(Bt
zt ) for i = o;u, is assumed to be strictly decreasing in Bt
and to satisfy ￿i(B) = 1, where B is the steady state value of Bt
zt . This function depends on the real holdings of
the aggregate foreign assets. This means that domestic households take the functions ￿i(:) as given when deciding
on the individual optimal holdings of the foreign bonds.
Functions ￿i try to capture imperfect integration in the international ￿nancial markets. If the domestic
economy as a whole is borrowing above its steady state, domestic households are charged a premium on the
foreign interest rates, if borrowing below its steady state, domestic households pay less. The introduction of this
premium is needed in order to ensure a well-de￿ned steady-state in the model (see Schmitt-Grohº and Uribe,
72003, for further details). Without this premium, the stock of bonds and consumption would not be stationary.
The remaining variables are Tt which is a lump-sum transfer, and zt that stands for the pro￿ts of the ￿rms in the
economy.
Investment It induces a law of motion for capital








where ￿ is the depreciation rate and V is an adjustment cost function such that V [￿i] = V 0 [￿i] = 0; and
V 00 > 0, where ￿i is the growth rate of investment along the balanced growth path. The household chooses
fCt;Lt;Mt;Dt;Bo
t;Bu
t ;ut;Kt;Itg to maximize expected lifetime utility (1) subject to constraints (3), (4) and
initial values for M0; D0, Bo
0;and Bu






































Pt It + Mt+Dt+StBt









































where ￿t and Qt are Lagrange multipliers. Ignoring the choices of Mt and Lt the ￿rst order conditions are:
(Ct ￿ bCt￿1)



























































The labor used by the intermediate good producers, to be described below, is supplied by a representative
competitive ￿rm that hires labor to each family j: This ￿rm aggregates the di⁄erentiated labor of households











where ￿w is the elasticity of substitution between the di⁄erent types of labor and Ld
t is the aggregate labor demand.


















































As referred above households set their wages according to a Calvo￿ s setting, Calvo (1983). In each period, a
fraction 1 ￿ ￿
w of households can change their wages. All the other households can only partially index their
wages to past in￿ ation and past productivity growth. Indexation to past in￿ ation is controlled by the parameter
￿w; and indexation to past productivity growth by the parameter ￿p: Both assume values in the interval [0;1].












where ￿t is gross in￿ ation of the domestic good in period t, ￿ is the steady state domestic in￿ ation, zt is gross
productivity growth in period t and z is the steady state productivity growth.






















































































































All households set the same wage because complete markets allow them to hedge the risk of the timing of the
































































In each period a fraction 1 ￿ ￿
w of the households set w￿
t as their wage while the remaining fraction index their



























2.2. Final Good Producer



































where At is a total productivity technological shock that follows an autoregressive process:






The parameter % corresponds to the ￿xed cost of production to guarantee that economic pro￿ts are zero in the
steady state. We have






Intermediate producers solve two problems. First, given wt and rt;they rent labor and capital in perfect competitive
markets in order to minimize real expenditure. Let ￿ be the Lagrangian multiplier. Assuming an interior solution,
the ￿rst order conditions of this problem are


















The real marginal cost, mcd















The second problem intermediate producers must solve is to choose the price that maximizes expected dis-
counted real pro￿ts. Firms set prices according to a Calvo set-up. In each period, a fraction 1 ￿ ￿ of ￿rms can
choose optimally their prices. The price chosen in period t is denoted by pt: We suppressed the ￿rm￿ s indexation
because all ￿rms that have the opportunity to choose the price set the same price. The remaining ￿ ￿rms cannot





t￿1, where pj;t￿1 is the price
￿rm j was charging in period t ￿ 1; ￿t￿1 is past in￿ ation of the domestic good, ￿ is the steady state domestic
in￿ ation and ￿d is an indexation parameter. The indexation parameter, ￿d; assumes values in the interval [0;1].
Each ￿rm uses the stochastic discount factor (￿￿)￿t to compute the value of its pro￿ts. The term ￿t is the
marginal utility of the households￿ , evaluated in units of the domestic good, in period t, which is exogenous to the
￿rms.




































Where Pt is de￿ned as the minimum expenditure in intermediate inputs to produce one unit of ￿nal output.
























































































































where mt is a random shock to the monetary policy that follows mt = ￿m"m;t; where "m;t ￿ N (0;1). Variable
￿u is the target level for the in￿ ation in the union, which is equal to the steady state in￿ ation in the union, ￿u
t is
the in￿ ation in period t in the union without including the small open country, Y u is the steady-state output in
the union, Y u
t is the output in period t in the union without including the small open country. The parameter &
is the weight of the small open country in the union, while ￿R, ￿￿ and ￿￿ are the usual parameters of the Taylor
rule.
142.5. Government
The budget constraint of the government in the small open economy is:
PtGt + Tt = Mt ￿ Mt￿1;
where Gt is government consumption, which includes only domestic produced goods and we take as exogenous.
2.6. Evolution of Net Foreign Assets







































It and the total imports from




































t , where $u;u and
$o;o are shares, and ￿u;x and ￿o;x are elasticity parameters. The variables Y u
t and Y o
t denote the output of the
other countries in the union and the output of the countries outside of the union, respectively. The variables Y u
t
and Y o

















Pt : To decide imports consumers use two relative prices: the relative price






Pt and the relative price between













































The aggregate demand in the small open economy is
Yt = Ch
t + Ih
t + a(ut)Kt￿1 + Gt + Xt;
where Ch
t and Ih



































rt ; and since market clearing implies
R 1
0 li;t = Lt;
R 1















































2.9. Rest of the World
As already referred, the rest of the world is composed by two regions: the remaining countries in the union and the
countries outside of the union. We assume that the demands from the other countries for the product produced










t ; for i = u;o.
The output, in￿ ation and the interest rate in the union and outside of the union are given by two blocks one for





























t = Y o
t or Y i




t = (1 ￿ &)￿u
t +&￿t, and Ri
t = Ro
t or Ri
t = Rt: The parameter
& is the size of the domestic country in the union.
172.10. Equilibrium
The de￿nition of equilibrium for this economy is standard. It is a vector of prices, policy variables and quantities
that satis￿es certain conditions. These conditions are the following:
￿ The ￿rst order conditions of the households;
￿ The ￿rst order conditions of the ￿rms;
￿ The government￿ s budget constraint;
￿ The budget constraint with the foreign sector,
￿ The IS, Phillips and interest rate equations for each region,
￿ The markets clearing conditions.
3. Solving the model
3.1. Stationary Equilibrium
We want to solve the system of equilibrium equations. However, there are two main di¢ culties in determining
the solution. First, since there is growth in the model, there are variables that are growing and others that
are stationary. Thus, to solve the model we need to make the variables stationary. Second, the equilibrium
equations are non-linear di⁄erence equations and typically their solution is not trivial. The usual procedure
involves simplifying each equation of the system. Each equation of the system is approximated by a linear
equation. More speci￿cally each equation is replaced by its ￿rst order Taylor approximation. That approximation
is taken around the equilibrium steady state.
We start by rede￿ning the variables to obtain a system in stationary variables. Let the stationary variables
have a upper bar. Thus, Ct = Ct
zt ; ￿t = ￿tzt; rt = rt, qt = qt ￿
Qt
￿t ; It = It
zt; wt = wt
zt ; Kt = Kt















ztPt: The transformation of the original system of equations into a system of
equations with stationary variables is trivial, but involved, and it will not be described here.
Next, we compute the steady equilibrium. More notation needs to be introduced, we adopt the convention
that the value of a variable at its steady state does not have subscript. For instance C is the steady state value
of Ct: Let z = exp(￿z); and A = exp(￿A): In order to ￿nd the steady state we need to give functional forms to
a(:), V (:) and ￿(:): Let a(u) = ￿1 (u ￿ 1) +
￿2
2 (u ￿ 1)
2 : Since in the steady state we have u = 1; then a(1) = 0











: Thus, in the

















t measures the degree of asymmetry between the domestic shock and the rest of the union shock, and zo
t

















































































































































































































Now we loglinearize the system of equilibrium conditions for the stationarized variables around the deterministic
steady state. The variables with an hat denote logdeviations from the deterministic steady state. All variables
are written in logdeviations except the net foreign assets which are written in deviations instead, since it can be
assumed that its steady state is zero. Thus, the system of linear stochastic di⁄erence equations that needs to be
solved is the following:
Equation 1:
















b zt ￿ b Kt = 0
Equation 3:




b ut +b rt + b Kt￿1 ￿ b Lt ￿ b wt ￿b zt ￿ b ￿t = 0:
Equation 5:
Y b Y t ￿ ￿ Y b At + ￿ Y b zt ￿ ￿￿ Y b ut ￿ ￿￿ Y b Kt￿1 ￿ (1 ￿ ￿) ￿ Y b Lt = 0
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b Bt￿1 + b ￿t ￿ b ￿t ￿b zt
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t = ￿u;xd ￿
u;d
t + c Y
u




t = ￿o;xd ￿
o;d
t + c Y
o






































































t = d ￿
u;d
t￿1 + b ￿u




t = d ￿
o;d
t￿1 + b ￿o
t ￿ b ￿t + b ￿t
24Equation 16: is the central bank interest rate rule,
b Rt = ￿R b Rt￿1 + (1 ￿ ￿R)￿￿
h
(1 ￿ &) b ￿u
t + &b ￿t
i
+ (1 ￿ ￿R)￿Y
￿
(1 ￿ &) c Y
u
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Equation 26:
(1 ￿ &) c ￿u
t + &b ￿t = ￿3
￿
(1 ￿ &) [ ￿u
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The exogenous processes are
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b zt;c zu
t ; b zo








There are a few available algorithms designed to solve the type of di⁄erence equations system described in the
previous subsection. We used the one developed by Uhlig (1995). Let statet denote the vector of endogenous state
variables and nstatet denote the vector of endogenous non-state variables. Uhlig￿ s algorithm enables us to write
all variables as linear functions of the vector statet￿1, and a vector of exogenous variables exot which are given
at date t. More formally, it gives us matrices P, Q , R and S so that the equilibrium described by the recursive
26equilibrium law of motion
statet = P ￿ statet￿1 + Q ￿ exot
and
nstatet = R ￿ statet + S ￿ exot
is stable.
4. Calibration
Most of the parameters can be related to the steady state values of the variables in the model and therefore, can
be calibrated so as to match the sample mean of these. Others were taken from the literature. Whenever there
were various alternatives for the parameters we took the one used by Adolfson et al (2007). Proceeding in that
way we minimized the dimensions in which Portugal is di⁄erent from the Euro area. That makes it easier to
identify the causes for the di⁄erences between the results obtained for Portugal and the ones for the Euro area
obtained by Adolfson et al (2007).
Many of the parameters were calibrated using the "Quarterly Series for the Portuguese Economy" data set,
which refers to the period 77:Q1-07:Q4. This data set is included in the Economic Bulletin of the Bank of Portugal,
Summer 2008, and is available online. For the period that starts in 1999, the year in which Portugal entered the
European Monetary Union, and ends in 2007, per capita Private Consumption grew at 0:29 percent quarterly, per
capita Public Consumption grew at 0:32 percent quarterly, per capita Investment grew at ￿0:11 percent quarterly,
per capita GDP grew at 0:25 percent quarterly, per capita Exports grew at 1:05 percent quarterly and per capita
Imports grew at 0:79 percent quarterly. We considered the average growth rate of zt to be 0:25 percent quarterly,
which is the growth rate of real GDP per capita in the period 99:Q1-07:Q4.
The stock of capital was computed using data on the di⁄erent types of investment, a set of depreciation rates,
27one for each type of capital and equations for the law of motion of the di⁄erent types of capital, Kj;t, given by
Kj;t = (1 ￿ ￿j;t)Kj;t￿1 + Ij;t:
The per capita aggregate stock of capital, obtained according to this method, grew in the period 78:Q1-07:Q4 at
the rate of 0:77 percent quarterly. The quarterly depreciation rate, ￿, obtained was 0:011.
For many reasons it is di¢ cult to determine the steady state real interest rate relevant for the representative
Portuguese consumer. The average real interest rate measured by the di⁄erence between the 3 month money
market interest rate and the realized in￿ ation rate was 0:041 percent quarterly in the period 99:Q1-07:Q4.1 The
usefulness of this real interest rate is problematic as it implies a discount factor, ￿, larger than one. As such we
discarded it and considered alternatives. The other available nominal interest rate series are implicit interest rates.
They are obtained either by dividing interest received on bank deposits by bank deposits or by dividing interest
received on bank loans by the bank loans. The interest rates on deposits we discard as they also imply a discount
factor larger than one too. Among the interest rates on credit, the mortgage interest rate is our preferred, as it is
the lowest and the most relevant for the representative consumer. The average real interest rate measured by the
di⁄erence between the implicit mortgage interest rate and the realized in￿ ation rate was 0:46 percent quarterly in
the period 99:Q1-07:Q4. These values together with the values assumed for the growth rate of zt imply a value
of ￿ equal to 0:998. This value of ￿ is high, but Adolfson et al (2007) consider an even higher value of ￿ for the
euro area, 0:999.
Following Adolfson et al (2007), we set the labor supply elasticity,  , to 1 and the habit parameter to 0:65.
Christiano et al (2005) consider similar values for these parameters. The constant in the labor desutility function,
￿; is chosen so that in the steady state agents work 30 percent of their time. Adolfson et al (2007) assume agents
work 30 percent of their time while Chari et al (2002) assume agents work 25 percent of their total time in steady
1This money market interest rate series is the 3-month EURIBOR, and the in￿ation used was the GDP de￿ator growth.
28state.
We considered labor income to be the sum of "Remunera￿ıes do Trabalho" plus "Contribui￿ıes para a Segu-
ran￿a Social" and capital income to be all the remaining domestic income.2 We took as the value of ￿, the sample
mean of the ratio between non-labor income and domestic income, which for the period 99:07 is 0:27. The value
that Adolfson et al. (2007) consider to be the share of capital for EMU is 0:29.
The share of imports in the main components of the domestic expenditure were obtained from the national
input-output matrices of INE. That calculation, which is involved, was only done for the period 1996-1999. During
that period the average share of private consumption that was imported was 27 percent and for the same period
the average percentage of investment that was imported was 33 percent. The sample mean, for the period 99:1-
07:4, of the share of imports from the euro area was 66 percent and the share of imports from countries outside
of the euro area was 34 percent. The percentage of imported consumption from the union was assumed to be
proportional to the ratio between total imports from the Euro area and aggregate imports. Thus, the share, $u;c,
was calibrated to match the sample mean, 0:18. Under this assumption, the other parameters, $u;i, $o;c; and
$o;i, were set to 0:22, 0:09 and 0:11. For the period, 99:1-07:4, the ratio between the price of investment and the
GDP de￿ ator and the ratio between the price of consumption and the GDP de￿ ator, which we denoted by ￿
i;d
and ￿
c;d; averaged 0:98 and 0:99. For the other relative prices ￿
o;d and ￿
u;d we do not have information. Thus,
we cannot use equations 6 and 7 to determine the values of ￿c and ￿i. Studies seem to indicate that for the
United States the elasticity between home goods and foreign goods is between 1 and 2, and values in this range
are generally used in empirical trade models. (See, for example, the survey by Stern et al (1976).) For Europe,
that seems to be the case also. (See, for example, the discussions of Collard and Dellas (2002), Whalley (1985,
Ch. 5) and Deardor⁄ and Stern (1990, Ch. 3).) For the United States Chari et al. (2002) and Backus et al (1994)
set the substitution elasticity between foreign and domestic investment goods equal to 1:5. For Europe Christo⁄el
2As the national accounting data of GDP includes net indirect taxes, these need to be subtracted to the GDP to obtain the domestic
income.
29et al (2008) estimate ￿c = 1:9 and ￿i = 1:6. In view of the above we set ￿c = 1:5 and ￿i equal to 1:6, which are
the estimates obtained by Adolfson et al (2007) for the euro area. We set both ￿u;x and ￿o;x equal to 1:5. The
results are robust to changes of the ￿￿ s within the interval [1;2].
The evidence from survey data, as described in Fernando Martins (2006), indicates that the frequency of price
changes by Portuguese ￿rms is 1:9 times per year. And of those ￿rms that change prices only about 42 percent
use current and future information to set their price. This implies that in each quarter about 20 percent of the
￿rms change their prices optimally. This value is higher than the one estimated by Smets and Wouters (2003) and
Adolfson et al (2007) which is around 10 percent, but lower than the one estimated by Christiano et al (2005),
40 percent. Following Adolfson et al (2007) we set the mark-up equal to 16 percent.3 We set the indexation
parameter, ￿d, equal to 0:22, which is the value estimated by Adolfson et al (2007) for the euro area. Following
Adolfson et al (2007) and Christiano et al (2005), the markup power in wage setting is set to 1:05. Following
Adolfson et al (2007), the indexation of wages, parameter, ￿w, is set to 0:50; and the probability of not being able
to change the wage, ￿
w, is set equal to 0:69.
Under our assumptions, the steady state of the model is independent of the adjustment cost functions, but the
dynamics depend on them. The estimates in the literature concerning the adjustment costs of investment, capital
utilization and foreign debt di⁄er substantially. Christiano et al (2005) ￿nd estimates of 2:48 and 0:01 for V 00 and
￿2
￿1, respectively. Altig et al (2003) ￿nd a value of 0:049 for
￿2
￿1: Adolfson et al (2007) estimate a value of a 8:67 for
V 00 and estimate a value of 0:252 for ￿b.4 We took the values reported in Adolfson et al (2007).
It is common in the literature, including Adolfson et al (2007), to assume that in the steady state exports are
equal to imports, and the net foreign debt is zero. For Portugal the net value of exports has been consistently
negative. The average net value of exports was 10 percent of the GDP value for the period 1954-2007, and for the
3Chari et al (2005) have a mark-up of 11%:
4These divergent results in the literature are due to the fact that the data sets are divergent and to the di⁄erent estimation
techniques used. Adolfson et al (2007) use Bayesian estimation techniques while Christiano et al (2005) match the impulse response
functions of the identi￿ed shocks.
30more recent period, 1977-2007, they were negative and on average about 9 percent of the GDP value. According
to this evidence, it would seem that the steady state net foreign assets for Portugal would be a substantial positive
amount. However, this is contradicted by the fact that Portuguese net foreigns assets have been been negative
and decreasing. In 2007 the net foreigns responsabilities were 90 per cent of GDP, being 83 per cent denominated
in euros. Without excuses we consider a calibration in which the net foreign assets are in steady state ￿90 per
cent of GDP and that 83 per cent are denominated in euros.
During the period 99:01-07:04 the share of the exports to countries outside of the euro area was 0:37, while
as referred before, the share of imports from countries outside the euro area was 0:34: The parameters chosen
replicate approximately these ratios as well as the average sample shares in the GDP of private consumption,
public consumption, investment, total exports and total imports.
The behavior of the nominal interest rate, output and in￿ ation in the union is determined by equations (16),
(24) and (25). The parameters of these equations were chosen so that the impulse response function of these
variables to a monetary shock could mimic the impulse response function of these variables to a monetary shock
in the model estimated by Adolfson et al (2007) for the Euro area. The parameters of the interest rate rule are
similar to the ones estimated for the Euro area by Adolfson et al (2007) and Smets and Wouters (2003). The
parameter & re￿ ects the size of Portugal and is set to 0:05. The parameters in the equations that determine the
nominal interest rate, output and in￿ ation outside the union do not need to be speci￿ed as we assumed these
variables are not a⁄ected by a monetary policy shock in the union.
5. Impulse Response Functions
Except for the in￿ ations, nominal interest rate and interest rate premium, which are reported as annualized
quarterly rates, the graphs associated with the impulse response functions have on the y-axis the percentage
deviations of the variables from their steady state values. The shock considered is a white noise shock to the
31nominal interest rate.
There is a feature on the impulse response functions worth noting. As can be seen from Figure 1, with the
exception of the variables associated with trade, most of the variables respond in a hump-shaped form, peaking
after 3 or 4 quarters and returning to the preshock levels after about three years. The exceptions are the nominal
exchange rate, some relative prices and the di⁄erent imports and exports.
The euro area variables: nominal interest rate, in￿ ation and output replicate closely the path of the impulse
responses of these variables to a monetary shock in the Adolfson et al (2007) model. On impact the nominal
interest rate drops by 40 basis points and returns to the steady state four years later. Both output and in￿ ation
have hump-shaped responses and achieve their peaks after about one year, around 0:3 percent of the steady state
for the output and around 10 basis points (annualized) for in￿ ation.
The small open economy responses to the monetary shock are roughly similar to the ones obtained in a closed
economy, even though the model possesses an additional channel of monetary policy transmission. We summarize
these responses now. Because prices are sticky, the unexpected decrease in the nominal interest rate implies a
decrease in the real interest rate. A lower real interest rate makes bonds less attractive than investment, which
leads to an increase in investment. As the stock of capital increases the marginal productivity of labor increases
also and ￿rms increase their labor demand.
The temporary lower real interest rate has intertemporal substitution e⁄ects over consumption and labor supply.
It makes present consumption and present leisure (since nominal wages are sticky) relatively less expensive, which
lead households to increase consumption and decrease labor supply. The changes in the labor supply and labor
demand lead to an increase in the real wage. Output increases, since consumption and investment increase, and
capital utilization increases because there are costs in adjusting capital. As consumption and investment increase
the demand for imports increases.
The additional channel for the monetary policy transmission associated with an open economy compels ￿rms to
32increase production too. In a closed economy households can only smooth out the path of consumption and leisure
by varying the path of investment. But in an open economy households have another alternative to accomplish
that, the possibility of changing the path of net exports. The monetary shock considered leads to an increase
in the domestic income. In order to smooth their path of consumption and leisure households increase their net
foreign assets. This behavior of foreign assets implies an increase in net exports and a further increase in the
output. After the shock, the stock of net foreign assets is above its steady state value for about four years.
There is an additional income e⁄ect in Portugal that is absent in the Adolfson et al (2007) calibrated EMU.
They assumed that the net foreign assets of the EMU in the steady state were zero, but we assumed that for
Portugal the steady state net foreign assets were negative, ￿90 per cent of GDP, and that 83 per cent were
denominated in euros. Thus, due to the high stock level of the net foreign assets denominated in euro, the impact
of a drop in the euro interest rate is favourable for Portugal, but irrelevant for the EMU. For this reason, it should
be expected that investment and output in Portugal would vary more than investment and output in the EMU.
In fact the output increases in percentage deviations from the steady state a little more in Portugal than in the
Euro area. The impulse response function for the output in Portugal is almost all the time above the one for the
EMU. For Portugal the maximum response is just over 0:3 and in the EMU it is just below 0:3. The investment,
employment and real wage in Portugal and in the EMU, as computed by Adolfson et al (2007), have similar
shapes but in Portugal those variables move considerably more. The impulse response functions for investment,
employment and real wage in Portugal are almost all the time above the ones for the EMU. For Portugal the
maximum response for investment is just about 0:6; for employment is about 0:25, and for the real wage about
0:1, while for the EMU the maximum response for investment is about 0:5; for employment is about 0:2 and for
the real wage is about 0:07. Consumption in Portugal and in the Euro area have almost identical paths.
In￿ ation in Portugal responds quicker to the shock than the in￿ ation in the Euro area, on impact it increases
by more and returns faster to the steady state. The maximum increase of in￿ ation in Portugal is 16 basis points
33while that maximum in the EMU is around 10 basis points. This should be associated with the fact that we
assumed that in Portugal each quarter 20 percent of the ￿rms change their prices optimally, while Adolfson et al
(2007) took that only 10 percent of the ￿rms in the EMU change their prices optimally.
The relative price of the Euro area￿ s good is persistently below the steady state in response to the shock due
to the referred di⁄erentiated behavior of in￿ ation in Portugal and in the euro area. This fact, together with the
shock having an impact in the output relatively higher in Portugal than in the Euro area, implies that imports
from the Euro area increase more than exports to the Euro area, in response to the shock.
Consumption in Portugal and in the Euro area have almost identical paths. This result is very interesting.
It indicates that the households in Portugal use the saving instruments available to them to too smooth out
consumption, and are able to replicate the impulse response path of their euro area counterparts, even though, as
we saw above, the e⁄ects of the shock are stronger in Portugal than in the euro area.
Now we interpret the behavior of the exchange rate. From equations 19 and 21 we obtain the UIP condition
Etb ￿t+1 = c Rt ￿ c Ro
t + ￿o
c Bt. The UIP does not restrict the depreciation rate of the euro in the impact period.
Apart from the impact period, the nominal exchange rate behavior is the one implied by the UIP. The foreign
interest rate is unchanged and the volume premium changes little, as the adjustment costs of the asset stocks were
assumed to be relatively small. In the initial periods, just after the impact period, the euro appreciates as the
decrease in the interest rate is larger in absolute value than the decrease in the volume premium on the foreign
debt, and in the last periods it depreciates as the opposite happens.
In the impact period the currency depreciates because, as we observed before, net exports must increase. Net
exports to the Euro area did not increase due to the evolution, described above, of the main aggregate variables
in Portugal and in the Euro area. Thus, in order for net exports to increase, net exports to outside of the union
must increase. That is possible only if the relative price of the good produced outside of the union increases,
given that we assumed that the main aggregate economic variables outside of the union were constant. Equation
3415 says that for the relative price of the good produced outside of the union to be persistently above its steady
state it is necessary that on impact the euro depreciates su¢ ciently to compensate its subsequent appreciation
and the persistent domestic in￿ ation. Summing up, in the short run, lower real interest rates in the Euro area
tend to reduce the foreign exchange value of the euro, which lowers the relative prices of the goods produced in
Portugal and in the Euro area. This leads to higher outside of the union aggregate spending on goods and services
produced in Portugal and in the Euro area.
The behavior of the net foreign assets impulse response function, which re￿ ects the evolution of the net exports,
is a result of the households choice to smooth out consumption through time. It has an hump-shaped pattern,
achieves its peak after four quarters at about 0:18 of the steady state, and returns to the steady state after 4 years.
With respect to the impulse response functions of the exports and imports there is a striking di⁄erence between
those to and from inside the Euro area and those to and from outside of the Euro area. Exports and imports
to and from the Euro area increase but imports increase more. This behavior is explained by two facts. First,
because the output in Portugal increases more than in the Euro area. Secondly, because the relative price of the
good produced in Portugal increased due to the fact that in￿ ation in Portugal is slightly above the Euro area￿ s
in￿ ation. The trade with the countries outside of the Euro area evolves in a very di⁄erent way and is in part
explained by the path of the relative price of the good produced outside of the Euro area, which jumps up on
impact and returns with some persistence to its steady state four years after the shock. Both exports and imports
to and from countries outside of the Euro area change substantially. Exports on impact are about 0:54 percent
above the steady state and imports on impact are about 0:32 percent below the steady state. Imports from outside
of the union achieve its maximum when investment achieves its maximum, 5 quarters after the shock.
Here the e⁄ects over the exchange rate are smaller than in Adolfson et al (2007). In our model on impact the
euro depreciates by about 0:4 from the steady state, while in Adolfson et al (2007) it depreciates by about 0:5
from the steady state. Most likely, if we were to change some of the parameters in our model in order to get that
35higher value for the depreciation of the euro, the e⁄ects over many of the real variables like output, investment
and real wages, which are already bigger in Portugal than in the union, would be further augmented.
6. Conclusions
In this paper we introduce modi￿cations in the benchmark open economy monetary business cycle model of
Adolfson et al (2007) in order to incorporate a small country that trades with countries inside and outside of the
monetary union to which it belongs. To guarantee local determinacy the variables associated with the countries
outside the union can be assumed exogenous, but not the variables associated the other countries in the union.
As the interest rate rule for the union depends on the in￿ ation and output of the union, if we were to take these
variables as exogenous the interest rate would be exogenous also and there would not be a unique local equilibrium.
We proceeded by assuming that in￿ ation, output and interest rate inside the union change according to a three
equation block, containing an IS curve, a Phillips curve and an interest rate rule, which parameters were chosen
so that these equations together with the remaining conditions of the model could deliver the impulse response
functions to a monetary shock of the European Union￿ s in￿ ation, output and interest rate obtained by Adolfson
et al (2007).
We use the model to study the monetary transmission mechanism in Portugal. The shape and sign of the
responses of the variables are similar to the ones obtained in the literature for the Euro area. There are two main
￿ndings. It seems that some variables in Portugal adjust more or faster. When compared with the Euro area,
the output in Portugal expands more on impact and in￿ ation and real wage in Portugal adjust quicker and react
further on impact. The trade with the two areas responds di⁄erently to the monetary shock. Trade with countries
inside of the Euro area increases, as both exports and imports increase. Imports from countries outside of the
Euro area change little and exports to countries outside of the Euro area increase.
It could be worthwhile to conduct more empirical work in the context of this model. Di⁄erent behaviors for
36the aggregate variables of the countries inside and outside of the Euro area can be considered. For instance, to
assume that the equations that determine the evolution of these variables are the ones given by an estimated VAR.
Another dimension that can be explored is the estimation of some of the parameters of the model using Bayesian
methods, as Adolfson et al (2007) do.5
The model has many frictions, but is simplistic in various dimensions. As such it could be interestingly extended
in various directions. It could incorporate government debt and non-Ricardian households so that ￿scal policy
could interact with the monetary policy. It could incorporate a ￿nancial sector to study the so called ￿nancial
accelerator channel of the monetary policy. It could consider the labor market as a more complex market allowing
for unemployment. More sectors of production could be considered, in particular the nontradable good sector.
7. References
Adolfson, M., S. Laseen, J. Linde, and M. Villani (2007), "Bayesian estimation of an open economy DSGE model
with incomplete pass-through", Journal of International Economics, Elsevier, vol. 72(2), pages 481-511, July.
Altig, D., L. J. Christiano, M. Eichenbaum, and J. Linde (2003), ￿The Role of Monetary Policy in the Propa-
gation of Technology Shocks.￿Manuscript, Northwestern University.
Backus, D., P. Kehoe, and F. Kydland (1994), ￿Dynamics of the Trade Balance and the Terms of Trade: The
J-Curve?￿ , American Economic Review, 84, 84-103.
Calvo, G. (1983) "Staggered Prices in a Utility-Maximizing Framework", Journal of Monetary Economics, vol.
12, p. 383-398.
Collard, F. and H. Dellas (2002), "Exchange Rate Systems and Macroeconomic Stability", Journal of Monetary
Economics", 49, p. 571-599.
5According to Canova (2007) in general the estimation of this type of models is tricky for many reasons, but specially because it
is prone to identi￿cation problems.
37Christiano, L., M. Eichenbaum and C. Evans (2005), ￿Nominal Rigidities and the Dynamic E⁄ects of a Shock
to Monetary Policy￿ , Journal of Political Economy, vol. 113, no. 1.
Christo⁄el, K., G. Coenen and A. Warne (2008), "The New Area-Wide Model of the euro area: a micro-founded
open-economy model for forecasting and policy analysis", ECB Working Paper
Deardor⁄, A., and R. Stern, (1990), Computational Analysis of Global Trading Arrangements (Ann Arbor:
University of Michigan Press).
Fernando Martins (2006), "The Price Setting Behaviour of Portuguese Firms Evidence From Survey Data",
WP 4-06, Banco de Portugal.
Smets, F. and R. Wouters (2003), ￿An estimated stochastic dynamic general equilibrium model of the euro
area", WP 171, ECB.
Whalley, J. (1985), Trade Liberalization Among Major World Trading Areas (Cambridge, Mass.: MIT Press).
38WORKING PAPERS
2000
1/00 UNEMPLOYMENT DURATION: COMPETING AND DEFECTIVE RISKS
— John T. Addison, Pedro Portugal
2/00 THE ESTIMATION OF RISK PREMIUM IMPLICIT IN OIL PRICES
— Jorge Barros Luís
3/00 EVALUATING CORE INFLATION INDICATORS
— Carlos Robalo Marques, Pedro Duarte Neves, Luís Morais Sarmento
4/00 LABOR MARKETS AND KALEIDOSCOPIC COMPARATIVE ADVANTAGE
— Daniel A. Traça
5/00 WHY SHOULD CENTRAL BANKS AVOID THE USE OF THE UNDERLYING INFLATION INDICATOR?
— Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gonçalves da Silva
6/00 USING THE ASYMMETRIC TRIMMED MEAN AS A CORE INFLATION INDICATOR
— Carlos Robalo Marques, João Machado Mota
2001
1/01 THE SURVIVAL OF NEW DOMESTIC AND FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal
2/01 GAPS AND TRIANGLES
— Bernardino Adão, Isabel Correia, Pedro Teles
3/01 A NEW REPRESENTATION FOR THE FOREIGN CURRENCY RISK PREMIUM
— Bernardino Adão, Fátima Silva
4/01 ENTRY MISTAKES WITH STRATEGIC PRICING
— Bernardino Adão
5/01 FINANCING IN THE EUROSYSTEM: FIXED VERSUS VARIABLE RATE TENDERS
— Margarida Catalão-Lopes
6/01 AGGREGATION, PERSISTENCE AND VOLATILITY IN A MACROMODEL
— Karim Abadir, Gabriel Talmain
7/01 SOME FACTS ABOUT THE CYCLICAL CONVERGENCE IN THE EURO ZONE
— Frederico Belo
8/01 TENURE, BUSINESS CYCLE AND THE WAGE-SETTING PROCESS
— Leandro Arozamena, Mário Centeno
9/01 USING THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
— José Ferreira Machado, Carlos Robalo Marques, Pedro Duarte Neves, Afonso Gonçalves da Silva
10/01 IDENTIFICATION WITH AVERAGED DATA AND IMPLICATIONS FOR HEDONIC REGRESSION STUDIES
— José A.F. Machado, João M.C. Santos Silva
Banco de Portugal | Working Papers i2002
1/02 QUANTILE REGRESSION ANALYSIS OF TRANSITION DATA
— José A.F. Machado, Pedro Portugal
2/02 SHOULD WE DISTINGUISH BETWEEN STATIC AND DYNAMIC LONG RUN EQUILIBRIUM IN ERROR
CORRECTION MODELS?
— Susana Botas, Carlos Robalo Marques
3/02 MODELLING TAYLOR RULE UNCERTAINTY
— Fernando Martins, José A. F. Machado, Paulo Soares Esteves
4/02 PATTERNS OF ENTRY, POST-ENTRY GROWTH AND SURVIVAL: A COMPARISON BETWEEN DOMESTIC AND
FOREIGN OWNED FIRMS
— José Mata, Pedro Portugal
5/02 BUSINESS CYCLES: CYCLICAL COMOVEMENT WITHIN THE EUROPEAN UNION IN THE PERIOD 1960-1999. A
FREQUENCY DOMAIN APPROACH
— João Valle e Azevedo
6/02 AN “ART”, NOT A “SCIENCE”? CENTRAL BANK MANAGEMENT IN PORTUGAL UNDER THE GOLD STANDARD,
1854 -1891
— Jaime Reis
7/02 MERGE OR CONCENTRATE? SOME INSIGHTS FOR ANTITRUST POLICY
— Margarida Catalão-Lopes
8/02 DISENTANGLING THE MINIMUM WAGE PUZZLE: ANALYSIS OF WORKER ACCESSIONS AND SEPARATIONS
FROM A LONGITUDINAL MATCHED EMPLOYER-EMPLOYEE DATA SET
— Pedro Portugal, Ana Rute Cardoso
9/02 THE MATCH QUALITY GAINS FROM UNEMPLOYMENT INSURANCE
— Mário Centeno
10/02 HEDONIC PRICES INDEXES FOR NEW PASSENGER CARS IN PORTUGAL (1997-2001)
— Hugo J. Reis, J.M.C. Santos Silva
11/02 THE ANALYSIS OF SEASONAL RETURN ANOMALIES IN THE PORTUGUESE STOCK MARKET
— Miguel Balbina, Nuno C. Martins
12/02 DOES MONEY GRANGER CAUSE INFLATION IN THE EURO AREA?
— Carlos Robalo Marques, Joaquim Pina
13/02 INSTITUTIONS AND ECONOMIC DEVELOPMENT: HOW STRONG IS THE RELATION?
— Tiago V.de V. Cavalcanti, Álvaro A. Novo
2003
1/03 FOUNDING CONDITIONS AND THE SURVIVAL OF NEW FIRMS
— P.A. Geroski, José Mata, Pedro Portugal
2/03 THE TIMING AND PROBABILITY OF FDI: AN APPLICATION TO THE UNITED STATES MULTINATIONAL
ENTERPRISES
— José Brandão de Brito, Felipa de Mello Sampayo
3/03 OPTIMAL FISCAL AND MONETARY POLICY: EQUIVALENCE RESULTS
— Isabel Correia, Juan Pablo Nicolini, Pedro Teles
Banco de Portugal | Working Papers ii4/03 FORECASTING EURO AREA AGGREGATES WITH BAYESIAN VAR AND VECM MODELS
— Ricardo Mourinho Félix, Luís C. Nunes
5/03 CONTAGIOUS CURRENCY CRISES: A SPATIAL PROBIT APPROACH
— Álvaro Novo
6/03 THE DISTRIBUTION OF LIQUIDITY IN A MONETARY UNION WITH DIFFERENT PORTFOLIO RIGIDITIES
— Nuno Alves
7/03 COINCIDENT AND LEADING INDICATORS FOR THE EURO AREA: A FREQUENCY BAND APPROACH
— António Rua, Luís C. Nunes
8/03 WHY DO FIRMS USE FIXED-TERM CONTRACTS?
— José Varejão, Pedro Portugal
9/03 NONLINEARITIES OVER THE BUSINESS CYCLE: AN APPLICATION OF THE SMOOTH TRANSITION
AUTOREGRESSIVE MODEL TO CHARACTERIZE GDP DYNAMICS FOR THE EURO-AREA AND PORTUGAL
— Francisco Craveiro Dias
10/03 WAGES AND THE RISK OF DISPLACEMENT
— Anabela Carneiro, Pedro Portugal
11/03 SIX WAYS TO LEAVE UNEMPLOYMENT
— Pedro Portugal, John T. Addison
12/03 EMPLOYMENT DYNAMICS AND THE STRUCTURE OF LABOR ADJUSTMENT COSTS
— José Varejão, Pedro Portugal
13/03 THE MONETARY TRANSMISSION MECHANISM: IS IT RELEVANT FOR POLICY?
— Bernardino Adão, Isabel Correia, Pedro Teles
14/03 THE IMPACT OF INTEREST-RATE SUBSIDIES ON LONG-TERM HOUSEHOLD DEBT: EVIDENCE FROM A
LARGE PROGRAM
— Nuno C. Martins, Ernesto Villanueva
15/03 THE CAREERS OF TOP MANAGERS AND FIRM OPENNESS: INTERNAL VERSUS EXTERNAL LABOUR
MARKETS
— Francisco Lima, Mário Centeno
16/03 TRACKING GROWTH AND THE BUSINESS CYCLE: A STOCHASTIC COMMON CYCLE MODEL FOR THE EURO
AREA
— João Valle e Azevedo, Siem Jan Koopman, António Rua
17/03 CORRUPTION, CREDIT MARKET IMPERFECTIONS, AND ECONOMIC DEVELOPMENT
— António R. Antunes, Tiago V. Cavalcanti
18/03 BARGAINED WAGES, WAGE DRIFT AND THE DESIGN OF THE WAGE SETTING SYSTEM
— Ana Rute Cardoso, Pedro Portugal
19/03 UNCERTAINTY AND RISK ANALYSIS OF MACROECONOMIC FORECASTS: FAN CHARTS REVISITED
— Álvaro Novo, Maximiano Pinheiro
Banco de Portugal | Working Papers iii2004
1/04 HOW DOES THE UNEMPLOYMENT INSURANCE SYSTEM SHAPE THE TIME PROFILE OF JOBLESS
DURATION?
— John T. Addison, Pedro Portugal
2/04 REAL EXCHANGE RATE AND HUMAN CAPITAL IN THE EMPIRICS OF ECONOMIC GROWTH
— Delfim Gomes Neto
3/04 ON THE USE OF THE FIRST PRINCIPAL COMPONENT AS A CORE INFLATION INDICATOR
— José Ramos Maria
4/04 OIL PRICES ASSUMPTIONS IN MACROECONOMIC FORECASTS: SHOULD WE FOLLOW FUTURES MARKET
EXPECTATIONS?
— Carlos Coimbra, Paulo Soares Esteves
5/04 STYLISED FEATURES OF PRICE SETTING BEHAVIOUR IN PORTUGAL: 1992-2001
— Mónica Dias, Daniel Dias, Pedro D. Neves
6/04 A FLEXIBLE VIEW ON PRICES
— Nuno Alves
7/04 ON THE FISHER-KONIECZNY INDEX OF PRICE CHANGES SYNCHRONIZATION
— D.A. Dias, C. Robalo Marques, P.D. Neves, J.M.C. Santos Silva
8/04 INFLATION PERSISTENCE: FACTS OR ARTEFACTS?
— Carlos Robalo Marques
9/04 WORKERS’ FLOWS AND REAL WAGE CYCLICALITY
— Anabela Carneiro, Pedro Portugal
10/04 MATCHING WORKERS TO JOBS IN THE FAST LANE: THE OPERATION OF FIXED-TERM CONTRACTS
— José Varejão, Pedro Portugal
11/04 THE LOCATIONAL DETERMINANTS OF THE U.S. MULTINATIONALS ACTIVITIES
— José Brandão de Brito, Felipa Mello Sampayo
12/04 KEY ELASTICITIES IN JOB SEARCH THEORY: INTERNATIONAL EVIDENCE
— John T. Addison, Mário Centeno, Pedro Portugal
13/04 RESERVATION WAGES, SEARCH DURATION AND ACCEPTED WAGES IN EUROPE
— John T. Addison, Mário Centeno, Pedro Portugal
14/04 THE MONETARY TRANSMISSION N THE US AND THE EURO AREA: COMMON FEATURES AND COMMON
FRICTIONS
— Nuno Alves
15/04 NOMINAL WAGE INERTIA IN GENERAL EQUILIBRIUM MODELS
— Nuno Alves
16/04 MONETARY POLICY IN A CURRENCY UNION WITH NATIONAL PRICE ASYMMETRIES
— Sandra Gomes
17/04 NEOCLASSICAL INVESTMENT WITH MORAL HAZARD
— João Ejarque
18/04 MONETARY POLICY WITH STATE CONTINGENT INTEREST RATES
— Bernardino Adão, Isabel Correia, Pedro Teles
Banco de Portugal | Working Papers iv19/04 MONETARY POLICY WITH SINGLE INSTRUMENT FEEDBACK RULES
— Bernardino Adão, Isabel Correia, Pedro Teles
20/04 ACOUNTING FOR THE HIDDEN ECONOMY: BARRIERS TO LAGALITY AND LEGAL FAILURES
— António R. Antunes, Tiago V. Cavalcanti
2005
1/05 SEAM: A SMALL-SCALE EURO AREA MODEL WITH FORWARD-LOOKING ELEMENTS
— José Brandão de Brito, Rita Duarte
2/05 FORECASTING INFLATION THROUGH A BOTTOM-UP APPROACH: THE PORTUGUESE CASE
— Cláudia Duarte, António Rua
3/05 USING MEAN REVERSION AS A MEASURE OF PERSISTENCE
— Daniel Dias, Carlos Robalo Marques
4/05 HOUSEHOLD WEALTH IN PORTUGAL: 1980-2004
— Fátima Cardoso, Vanda Geraldes da Cunha
5/05 ANALYSIS OF DELINQUENT FIRMS USING MULTI-STATE TRANSITIONS
— António Antunes
6/05 PRICE SETTING IN THE AREA: SOME STYLIZED FACTS FROM INDIVIDUAL CONSUMER PRICE DATA
— Emmanuel Dhyne, Luis J. Álvarez, Hervé Le Bihan, Giovanni Veronese, Daniel Dias, Johannes Hoffmann,
Nicole Jonker, Patrick Lünnemann, Fabio Rumler, Jouko Vilmunen
7/05 INTERMEDIATION COSTS, INVESTOR PROTECTION AND ECONOMIC DEVELOPMENT
— António Antunes, Tiago Cavalcanti, Anne Villamil
8/05 TIME OR STATE DEPENDENT PRICE SETTING RULES? EVIDENCE FROM PORTUGUESE MICRO DATA
— Daniel Dias, Carlos Robalo Marques, João Santos Silva
9/05 BUSINESS CYCLE AT A SECTORAL LEVEL: THE PORTUGUESE CASE
— Hugo Reis
10/05 THE PRICING BEHAVIOUR OF FIRMS IN THE EURO AREA: NEW SURVEY EVIDENCE
— S. Fabiani, M. Druant, I. Hernando, C. Kwapil, B. Landau, C. Loupias, F. Martins, T. Mathä, R. Sabbatini, H.
Stahl, A. Stokman
11/05 CONSUMPTION TAXES AND REDISTRIBUTION
— Isabel Correia
12/05 UNIQUE EQUILIBRIUM WITH SINGLE MONETARY INSTRUMENT RULES
— Bernardino Adão, Isabel Correia, Pedro Teles
13/05 A MACROECONOMIC STRUCTURAL MODEL FOR THE PORTUGUESE ECONOMY
— Ricardo Mourinho Félix
14/05 THE EFFECTS OF A GOVERNMENT EXPENDITURES SHOCK
— Bernardino Adão, José Brandão de Brito
15/05 MARKET INTEGRATION IN THE GOLDEN PERIPHERY – THE LISBON/LONDON EXCHANGE, 1854-1891
— Rui Pedro Esteves, Jaime Reis, Fabiano Ferramosca
2006
1/06 THE EFFECTS OF A TECHNOLOGY SHOCK IN THE EURO AREA
— Nuno Alves , José Brandão de Brito , Sandra Gomes, João Sousa
Banco de Portugal | Working Papers v2/02 THE TRANSMISSION OF MONETARY AND TECHNOLOGY SHOCKS IN THE EURO AREA
— Nuno Alves, José Brandão de Brito, Sandra Gomes, João Sousa
3/06 MEASURING THE IMPORTANCE OF THE UNIFORM NONSYNCHRONIZATION HYPOTHESIS
— Daniel Dias, Carlos Robalo Marques, João Santos Silva
4/06 THE PRICE SETTING BEHAVIOUR OF PORTUGUESE FIRMS EVIDENCE FROM SURVEY DATA
— Fernando Martins
5/06 STICKY PRICES IN THE EURO AREA: A SUMMARY OF NEW MICRO EVIDENCE
— L. J. Álvarez, E. Dhyne, M. Hoeberichts, C. Kwapil, H. Le Bihan, P. Lünnemann, F. Martins, R. Sabbatini, H.
Stahl, P. Vermeulen and J. Vilmunen
6/06 NOMINAL DEBT AS A BURDEN ON MONETARY POLICY
— Javier Díaz-Giménez, Giorgia Giovannetti , Ramon Marimon, Pedro Teles
7/06 A DISAGGREGATED FRAMEWORK FOR THE ANALYSIS OF STRUCTURAL DEVELOPMENTS IN PUBLIC
FINANCES
— Jana Kremer, Cláudia Rodrigues Braz, Teunis Brosens, Geert Langenus, Sandro Momigliano, Mikko
Spolander
8/06 IDENTIFYING ASSET PRICE BOOMS AND BUSTS WITH QUANTILE REGRESSIONS
— José A. F. Machado, João Sousa
9/06 EXCESS BURDEN AND THE COST OF INEFFICIENCY IN PUBLIC SERVICES PROVISION
— António Afonso, Vítor Gaspar
10/06 MARKET POWER, DISMISSAL THREAT AND RENT SHARING: THE ROLE OF INSIDER AND OUTSIDER
FORCES IN WAGE BARGAINING
— Anabela Carneiro, Pedro Portugal
11/06 MEASURING EXPORT COMPETITIVENESS: REVISITING THE EFFECTIVE EXCHANGE RATE WEIGHTS FOR
THE EURO AREA COUNTRIES
— Paulo Soares Esteves, Carolina Reis
12/06 THE IMPACT OF UNEMPLOYMENT INSURANCE GENEROSITY ON MATCH QUALITY DISTRIBUTION
— Mário Centeno, Alvaro A. Novo
13/06 U.S. UNEMPLOYMENT DURATION: HAS LONG BECOME LONGER OR SHORT BECOME SHORTER?
— José A.F. Machado, Pedro Portugal e Juliana Guimarães
14/06 EARNINGS LOSSES OF DISPLACED WORKERS: EVIDENCE FROM A MATCHED EMPLOYER-EMPLOYEE
DATA SET
— Anabela Carneiro, Pedro Portugal
15/06 COMPUTING GENERAL EQUILIBRIUM MODELS WITH OCCUPATIONAL CHOICE AND FINANCIAL FRICTIONS
— António Antunes, Tiago Cavalcanti, Anne Villamil
16/06 ON THE RELEVANCE OF EXCHANGE RATE REGIMES FOR STABILIZATION POLICY
— Bernardino Adao, Isabel Correia, Pedro Teles
17/06 AN INPUT-OUTPUT ANALYSIS: LINKAGES VS LEAKAGES
— Hugo Reis, António Rua
2007
1/07 RELATIVE EXPORT STRUCTURES AND VERTICAL SPECIALIZATION: A SIMPLE CROSS-COUNTRY INDEX
— João Amador, Sónia Cabral, José Ramos Maria
Banco de Portugal | Working Papers vi2/07 THE FORWARD PREMIUM OF EURO INTEREST RATES
— Sónia Costa, Ana Beatriz Galvão
3/07 ADJUSTING TO THE EURO
— Gabriel Fagan, Vítor Gaspar
4/07 SPATIAL AND TEMPORAL AGGREGATION IN THE ESTIMATION OF LABOR DEMAND FUNCTIONS
— José Varejão, Pedro Portugal
5/07 PRICE SETTING IN THE EURO AREA: SOME STYLISED FACTS FROM INDIVIDUAL PRODUCER PRICE DATA
— Philip Vermeulen, Daniel Dias, Maarten Dossche, Erwan Gautier, Ignacio Hernando, Roberto Sabbatini,
Harald Stahl
6/07 A STOCHASTIC FRONTIER ANALYSIS OF SECONDARY EDUCATION OUTPUT IN PORTUGAL
— Manuel Coutinho Pereira, Sara Moreira
7/07 CREDIT RISK DRIVERS: EVALUATING THE CONTRIBUTION OF FIRM LEVEL INFORMATION AND OF
MACROECONOMIC DYNAMICS
— Diana Bonfim
8/07 CHARACTERISTICS OF THE PORTUGUESE ECONOMIC GROWTH: WHAT HAS BEEN MISSING?
— João Amador, Carlos Coimbra
9/07 TOTAL FACTOR PRODUCTIVITY GROWTH IN THE G7 COUNTRIES: DIFFERENT OR ALIKE?
— João Amador, Carlos Coimbra
10/07 IDENTIFYING UNEMPLOYMENT INSURANCE INCOME EFFECTS WITH A QUASI-NATURAL EXPERIMENT
— Mário Centeno, Alvaro A. Novo
11/07 HOW DO DIFFERENT ENTITLEMENTS TO UNEMPLOYMENT BENEFITS AFFECT THE TRANSITIONS FROM
UNEMPLOYMENT INTO EMPLOYMENT
— John T. Addison, Pedro Portugal
12/07 INTERPRETATION OF THE EFFECTS OF FILTERING INTEGRATED TIME SERIES
— João Valle e Azevedo
13/07 EXACT LIMIT OF THE EXPECTED PERIODOGRAM IN THE UNIT-ROOT CASE
— João Valle e Azevedo
14/07 INTERNATIONAL TRADE PATTERNS OVER THE LAST FOUR DECADES: HOW DOES PORTUGAL COMPARE
WITH OTHER COHESION COUNTRIES?
— João Amador, Sónia Cabral, José Ramos Maria
15/07 INFLATION (MIS)PERCEPTIONS IN THE EURO AREA
— Francisco Dias, Cláudia Duarte, António Rua
16/07 LABOR ADJUSTMENT COSTS IN A PANEL OF ESTABLISHMENTS: A STRUCTURAL APPROACH
— João Miguel Ejarque, Pedro Portugal
17/07 A MULTIVARIATE BAND-PASS FILTER
— João Valle e Azevedo
18/07 AN OPEN ECONOMY MODEL OF THE EURO AREA AND THE US
— Nuno Alves, Sandra Gomes, João Sousa
19/07 IS TIME RIPE FOR PRICE LEVEL PATH STABILITY?
— Vitor Gaspar, Frank Smets , David Vestin
Banco de Portugal | Working Papers vii20/07 IS THE EURO AREA M3 ABANDONING US?
— Nuno Alves, Carlos Robalo Marques, João Sousa
21/07 DO LABOR MARKET POLICIES AFFECT EMPLOYMENT COMPOSITION? LESSONS FROM EUROPEAN
COUNTRIES
— António Antunes, Mário Centeno
2008
1/08 THE DETERMINANTS OF PORTUGUESE BANKS’ CAPITAL BUFFERS
— Miguel Boucinha
2/08 DO RESERVATION WAGES REALLY DECLINE? SOME INTERNATIONAL EVIDENCE ON THE DETERMINANTS
OF RESERVATION WAGES
— John T. Addison, Mário Centeno, Pedro Portugal
3/08 UNEMPLOYMENT BENEFITS AND RESERVATION WAGES: KEY ELASTICITIES FROM A STRIPPED-DOWN
JOB SEARCH APPROACH
— John T. Addison, Mário Centeno, Pedro Portugal
4/08 THE EFFECTS OF LOW-COST COUNTRIES ON PORTUGUESE MANUFACTURING IMPORT PRICES
— Fátima Cardoso, Paulo Soares Esteves
5/08 WHAT IS BEHIND THE RECENT EVOLUTION OF PORTUGUESE TERMS OF TRADE?
— Fátima Cardoso, Paulo Soares Esteves
6/08 EVALUATING JOB SEARCH PROGRAMS FOR OLD AND YOUNG INDIVIDUALS: HETEROGENEOUS IMPACT
ON UNEMPLOYMENT DURATION
— Luis Centeno, Mário Centeno, Álvaro A. Novo
7/08 FORECASTING USING TARGETED DIFFUSION INDEXES
— Francisco Dias, Maximiano Pinheiro, António Rua
8/08 STATISTICAL ARBITRAGE WITH DEFAULT AND COLLATERAL
— José Fajardo, Ana Lacerda
9/08 DETERMINING THE NUMBER OF FACTORS IN APPROXIMATE FACTOR MODELS WITH GLOBAL AND
GROUP-SPECIFIC FACTORS
— Francisco Dias, Maximiano Pinheiro, António Rua
10/08 VERTICAL SPECIALIZATION ACROSS THE WORLD: A RELATIVE MEASURE
— João Amador, Sónia Cabral
11/08 INTERNATIONAL FRAGMENTATION OF PRODUCTION IN THE PORTUGUESE ECONOMY: WHAT DO
DIFFERENT MEASURES TELL US?
— João Amador, Sónia Cabral
12/08 IMPACT OF THE RECENT REFORM OF THE PORTUGUESE PUBLIC EMPLOYEES’ PENSION SYSTEM
— Maria Manuel Campos, Manuel Coutinho Pereira
13/08 EMPIRICAL EVIDENCE ON THE BEHAVIOR AND STABILIZING ROLE OF FISCAL AND MONETARY POLICIES IN
THE US
— Manuel Coutinho Pereira
14/08 IMPACT ON WELFARE OF COUNTRY HETEROGENEITY IN A CURRENCY UNION
— Carla Soares
15/08 WAGE AND PRICE DYNAMICS IN PORTUGAL
— Carlos Robalo Marques
Banco de Portugal | Working Papers viii16/08 IMPROVING COMPETITION IN THE NON-TRADABLE GOODS AND LABOUR MARKETS: THE PORTUGUESE
CASE
— Vanda Almeida, Gabriela Castro, Ricardo Mourinho Félix
17/08 PRODUCT AND DESTINATION MIX IN EXPORT MARKETS
— João Amador, Luca David Opromolla
18/08 FORECASTING INVESTMENT: A FISHING CONTEST USING SURVEY DATA
— José Ramos Maria, Sara Serra
19/08 APPROXIMATING AND FORECASTING MACROECONOMIC SIGNALS IN REAL-TIME
— João Valle e Azevedo
20/08 A THEORY OF ENTRY AND EXIT INTO EXPORTS MARKETS
— Alfonso A. Irarrazabal, Luca David Opromolla
21/08 ON THE UNCERTAINTY AND RISKS OF MACROECONOMIC FORECASTS: COMBINING JUDGEMENTS WITH
SAMPLE AND MODEL INFORMATION
— Maximiano Pinheiro, Paulo Soares Esteves
22/08 ANALYSIS OF THE PREDICTORS OF DEFAULT FOR PORTUGUESE FIRMS
— Ana I. Lacerda, Russ A. Moro
23/08 INFLATION EXPECTATIONS IN THE EURO AREA: ARE CONSUMERS RATIONAL?
— Francisco Dias, Cláudia Duarte, António Rua
2009
1/09 AN ASSESSMENT OF COMPETITION IN THE PORTUGUESE BANKING SYSTEM IN THE 1991-2004 PERIOD
— Miguel Boucinha, Nuno Ribeiro
2/02 FINITE SAMPLE PERFORMANCE OF FREQUENCY AND TIME DOMAIN TESTS FOR SEASONAL FRACTIONAL
INTEGRATION
— Paulo M. M. Rodrigues, Antonio Rubia, João Valle e Azevedo
3/02 THE MONETARY TRANSMISSION MECHANISM FOR A SMALL OPEN ECONOMY IN A MONETARY UNION
— Bernardino Adão
Banco de Portugal | Working Papers ix